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ABSTRACT

As the husk tomato fruits has a pieasant flavour, yellow coiour and which are
usually eaten fresh and/or by making preserves as jams, jelly or sauce , therefore the
present study was carried out to evaluate the fruits for chemical composition as well
as the biological value. The husk tomato fruit was characterized by having high juice
conlent {about 77°%) being considered as 2 rich source of ascorbic acid (120
mg/100g), Oxalic acid 72.21 mg/100 g., total sugars {26.32%) and carotenoids (12.49
mg/100g) on dry weigh! basis. Meanwhile, husk and peel were characterized with
high pectic substances (10.51 and 20.59%). On the other hand, the husk contained
cargtencids more than two folds compared to that in the peel (10.43 vis 4.30
mg/100g). Protein confent and elher extract were found in sitilar amounts in seeds
(16.27 and 16,09%) dry weight basis, Total carbohydrates and fibers were the main
components in all husk tomato fractions. The biological evaluation of dried husk
tomato on the haemoglobin content, iron content in serum and liver and its effect of
the hypercholestrolemic  palients showed a good functional effect with the
aforementioned treaiments when eaten in the amount of 2.0 gm/day (8.7gm fresh
/day). Besides, the results also showed that feeding on 2.0 gm dried husk tomato
(8.7gm fresh) resulted in the improved recovery from anemia and also increased the
concentration of haemoglobin content, with decreasing the level of cholesterol in
serum and liver,

INTRODUCTION

In Egypt, husk tormato or tomatillo (Physalis pubescens, L) is
cultivated through few orchards near the urban cities. In the AR.E the
average production of husk tomato fruits (Physalis pubescens, L.} was about
15 tons per feddan {(Anon, 2001). The plants are decumbent which produce
small round husked fruits of yellow colour and pleasant flavour. The fruits are
usually eaten fresh and/or used in making preservers, jams, jellies and
sauces. For example, the fruits are used lo prepare the green sauces of
Mexican cooking Cantwell et al 1992. The fruits are considered as a rich
source of vitamins (B and C}, minerais (phosphorus and iron} as well as
protein, carotene, sugars and organic acids. Pectic substances contentin
tormatillo fruit (Physalis ixocarpa) was similar to that in tomato, but the
properties of particular fractions was different (Ostrzycha et al, 1988;
Cantwell ef al, 1992, Raghava and Nisha, 1992 and Sigala efal, 1994).
Moreover, Ostrzycha ef al. (1988) found tomatille contained more acids than
tornato fruit @ showed a specially high citric and malic acid contents. They
added that the oxalic acid content was 11-18 mg/100gm in the ripe fruit, and
up o 54 mg /100gm in the unripe fruit. The proximate cormposition, total
dietary fiber and pH value of tomatillc (Physalis pubescens L) were
determined by Bock ef al 1995. They found that the moisture content
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averaged about 92% and atso tomatillo contained 11% protein, 18% fat, 13%
ash and 5% total dietary fiber, carbohydrates (CHO) content were calculated
by difference resulting in an average adjusted {CHQO) {excluding dietary fiber)
was 53% on dry matter basis (DMB} and 4% as consumed basis (ACB) : total
CHO (including dietary fiber} was 58 and 4.8%, respectively.

Abou-Gharbia and Abou-Tour (2001) found that the pulp of husk
tomato fruit {Physalis pruinose) has yellowish or arange colour mixed with
very light green colour with a yield of 65% and having light sweet taste with
acidic nature (pH value 3.78 and {otal titratable acidity of 1.22% as citric acid
{fon fresh wt. basis), also containing moderate amounts of ascarbic acid (35.5
mg/100 gm fresh weight basis), non-reducing sugars {70.8% af the total
sugars), having 80.71% moisture content, 5.65% total ash, 5.87% crude fiber,
5.7% ether extract (on dry basis), and 13% total soluble solids (T.5.5.).
They alsa mentioned that the pulp could be considered as a good source of
potassium, phosphorus and magnesium whereas being limited in sodium. it
is well known that minerals such as iron and zinc play an important role in
human metabolism. The iron is essential for the synthesis of haemoglobin
and in turn for gas exchange (Goodhart and Shils, 1983). Vitaminolides,
isolated from husk tomato, showed anti-inflammatory activity against induced
inflammation in rats and mice (Syrov et a/,, 1988). The seeds of husk tomato
fruit can be considered as a new source of edible oil in addition to its high
content of carbohydrates and protein which can be used in animal feeding
{Abd EI-Ghani and El-Farra, 1994).

Due to the shortage of knowledge and experience about husk tomato
in Egypt, the present study was carried out to investigate the chemical
composition of each part of the fruit as well as the biological evaluation of
husk tomata fruits.

MATERIALS AND METHODS

Materials :
Fresh husk tomato fruits (Physalis puibescens, L.) which is popular in
some localities of Egypt were obtained from the lonal market at Giza, Egypt.
Sixty six male albino rats {(more than 100 gm) were obtained from the
Opthalmoclogy Res. Inst., Giza, Egypt.

Methods :
Samples preparation :

After washing of husk tomato fruits, the following scheme Fig. (1) was
conducted for the separation of each part aof the (ruit.

Chemical analysis :

Thé moisture content, ash, crude fiber, total protein, ether extract,
ascorbic acid, alcohol insoluble solids, total acidity and pH value were
determined according lo the methods cutlined in AOA.C (1990). The
method described by Umiel and Gableman (1971) was used far the
determination of carotencid pigments.
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Peclic substances were determined according to the method
described by Rouse and Atkins (1955). Tofal soluble solids (T.5.S5.) were
determined by Carl Zeiss refractometer at 20°C as described by Ranganna
(1977). Reducing and total sugars were determined according to the method -
described by Somogyi and Nilson (1952), while non-reducing sugars were
calcuiated by difference. Oxalic acid determination was carried out according
to the mathod of A.0.A.C (1990) and also by colorimetric determination as
well as by the HPLC series 1100 technique. Mineral conieni representing
calcium, potassium, sodium, copper, magnesium, manganese, zinc and iron
were determined after ashing using Atomic Absorption (Pye Unicam
Absorption spectrophotometer sp. 1900) as describad by Rawe (1973).
Biological evaluation :

Sixty six male albino rats {more than 100 gm) were fed in the animal
house of the Opthaimology Res. Insi, Giza. All animals were kept under
normal healthy conditions and fed on basal diet for 10 days. The basal diet
constituents are shown in Table (1), water and diet provided ad-libtium. After
feeding the basal diet for 10 days, rais were divided randomly inta 3 main
groups (Fig. 2) with 11 subgroups (n = 6} according to the following scheme !
Table (1): Composition of basal diet (control), high fat diet and anemic

diet (g/Kq)
| Basaldiet | High fat diet (B} [Anemic diet {free]

Ingredients control (g) _{g) iron) (A) (g)

asein 250 250 250
Corn starch 545 375 545 |
Sucrose 50 50 | 50
Corn oll &0 60 80
Cholesterol — 10
Beef tallow — 160
Cellulose 50 50 50
Vitamin mixture (C)0) 16 10 10
Mineral mixture {D) 35 35 35 (freeiron)

{1} : Anemic diet free from iron

{In : Dasal diet or high fat dlet containing iron as FeS0,.5H:0 (27 g/Kg of mixture}.

{i) : vitamin mix. g/Kg diet were Thiamin, 0.500; Riboflavin, 1.00; Pyridoxine
hydrochleride, 0.40; Ca'clum pantothenate, 4.00; Inositel, 25.0; P.amino benzoic
acid, 10.0; Blotin, 0.02; Niacin, 4.0; Fell¢ acid, 0.20 and vitamin B12, 0.002.
(Venkatarman et al.,, 1979}

{IV} : Minerat mixture g/Kg diet were CaCO,, 207.14; CaHPO,, 322.85; NaHPO,, 171,42,
HCI, 225.47; MgSQ,, 65.71; MnSO.H0, 4.40; ZnCO,, 1.51; CusO,, 141, KIO,, 0.08
{Hegsted et al., 1941).

{x) : Chollne chloride {200 g/Kg) was dissolved in a small amount of ethanol and added
slowly to the mixture.

Group 1 : The control group fed on basal diet only,
Group 2 : Fed on anemic diet which was divided into 5 subgroups as follows :
iyAnemic diet
i)Anemic diet + 2.0 grn husk lomato
iijAnemic diet + (RDA*) of Fe from husk tomato
iv)Control diet + 2.0 gm husk tomato
v}Control diet + RDA of Fe from husk tornato
* = Recommended Daily Allowances
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Group 3 : Fed on high fat diet which was divided into 5 subgroups as follows :
iyHigh fat diet
iNHigh fai diet + 2.0 gm husk lomate
ifiyHigh fat diet + 1.0 gm husk tomato
iv)Centrol diet + 2.0 gm husk tomato
v)Control diet + 1.0 gm husk tomato.

Biclogical determinaticn :

During the experiment (8 weeks), rats were kept separately in well
aerated cages (stainless steel). The body weight was recorded every 3 days.
At the end of the experiment {8 weeks), rats were fastened overnight and
anathesized using diethyl ether and the blood was collected from the orbital
venyus plexuses by capillary tube into aclean centrifuge tube. To prevent
blood clotting, a drop of heparin was added. Liver, kidney, spleen, heart and
lungs were separated by careful dissection, weighed and kept in saline
solution at -10°C till analysis. Blood hemoglobin, iron and serum total
cholesteral were determined according to the method described by Henry
{1964), Farinati et al. 1995 and Thomas and Diagnose., 1992, respectively.
Statistical analysis :

The collected data of biological evaluation were statistically analyzed
by the least significant differences (L.S.D), at the 5.0% level of probability
according to Snedecor and Conchran procedure {1980).

RESULTS AND DISCUSSION

Data given in Table {2) show the components of husk tomato fruits as
extracted juice, husk, peef, seed and dehydrated producis and their
percentages. From the obtained resulis, it could be noticed that the
percentage of extracted juice, husk, peel and seeds in the fresh fruits were
77%, 9%, 3.8% and 10.2%, respectively. On the other hand, the husk, peel
and seeds. amounted to 583%. 0.83% and 5.67%, respectively, as
dehydrated products. From these data the juice of fruit was constituted as the
main component. The data given in Tabile (3) show chemical composition of
fresh husk tomalto juice (on dry weight basis). The results reveal that the
Juice is characterized by high total acidity with acid value of 9.9 and pH value
of 4.08. It is also being a rich source of total sugars (26.32%) with non-
reducing sugars of 24.6%. Ascerbic acid of juice showed a high value being
120.97 mg/100 gm which is considered a good source of the vitamin. Total
carotenoids content was 12.49% mg/100 gm which is considered besides the
presence of ascorbic acid as a good antioxidants. Oxalic acid content in the
fresh sample of husk tomato was 72.21 mg/100 g dry weight basis and also
1.375% from total organic acid found in the husk tomato fruits fig (3). The
presence of pectic substances at the amount of 0.67% (as total) reflect the
viscous state of the juice beside the total soluble solids (10.27%). On the
other hand, total pectic substances showed its maximum value (20.59%) in
peel followed by husk (10.51%) while seeds were poor in pectic substances
(3.41%).
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This reflects the importance of the husk as a good source of pectic
substances which varied according to its solubility (water, ammonium oxalate,
or sodium hydroxide). These resuits are in accerdance with those of
Ostrzycka et af. 1988, Cantwell ef a/. 1852 and Abou-Gharbia and Abou-Tour
{2001) who found that pectin content was about 1.1% being similar to tomato
pectin. Concerning carotenoids, husk characterized with highest value (10.43
mg/100 gm) followed by peel (4.30 mg/100 gm) while seeds are poor in
carotenoids (0.30 mg/100 gm).

Table (2): Components percentage of fresh and dehydrated husk
tomato fruits.

Companents ::z)rcentage
P A: Fresh fruits
Whole husk tomato fruit 100
Juice 77
Husk 8.0
Peel 3.8
Seeds 10.2
B: Dehydrated products
Husgk 573
Peel 0.83
Seeds 567 ]

Resuits are mean values of three determinations.

Table (3) : Chemical composition of husk tomato fruits fractions (on

dry weight basis)
Chemical constituents Juice Husk Peel Seed
Total soluble solids (T.5.8) % 10.27 - — -~
Total acidity {as citric acid)% 9.90 -—- -— -
pH value 4.08 -—- o
|Alcohol insoluble solids (A.].8)% 11.46 - -— -—
Ascorbic acid (ma/100 gm) 128.97 - o
Oxalic acid (mg/100gm} 72.21 -
Reducing sugars % 173 0.11 0.16 -
Non-reducing sugars % 24.59 0.78 0.78 0.83
Total sugars % 26.32 0.89 0.94 0.83
Pectic fractions %
Water-soluble pectin % 024 | 123 093 [0.82
Ammenium oxalate-soluble pectin 0.21 4.87 9.38 |1.69
%
Sodium hydroxide-soiluble pectin Q.22 4.41 10.28 |0.80
%
Total pectic substances % 0.67 10.51 2058 341
Carotenoids (mg/100 gm) 12.49 10.43 430 [0.30

Results are mean values of three determinations.
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Results in Table (4), show chemical composition of fresh and
dehydrated husk tomato products. The seeds contained the highest protein
and fibers (16.27 and 46.24%, respectively) followed by peel (8.94 and
38.64%, respectively), while the husk showed a lowest value for protein
(1.83%) while similar as that of peel for fiber content (38.37%). Seeds was
characterized by the highest ether extract {(16.09%) while husk and peel had
the comparable value 5.89 and 515%, respactively. As for ash content, it
amounted to 7.54, 9.58, 2.73, and 2.62% in the juice, husk, peel and seeds,
respectively. The juice contained the highest total carbohydrates content
{86.60%), while the seeds contained the jowesl ones (65.02%) The
presence of high amounts of total carbohydrates in juice may be due to the
highest amounts of total soluble sugars, soluble pectic substances and other
refated substances. Meanwhile the high amounts in husk, peel and seeds
may be due tc the hydroiysate or macromolecules of carbohydrates to small
ones. As for maisture content, it ranged between 40.56 to 87.27% for husk,
seed, peel and juice. The lowest value in dried products was found in the
husk {6.93%). These results are in accordance with those found by Abd EI-
Ghani and E!-Farra {19984) and Bock ef af (1995).

Table (4): Proximate chemical composition of husk tomato fruit
fractions (on dry weight basis

Chemical constituents Juice | Husk | Peel Seed
Crude protein (N x 6.25) 5.66 | 1.63 8.94 16.27
Ether extract % 0.20 | 5.89 515 16.09
Ash % 7.54 | 958 2.73 2.62
Total carbohydrates (by difference} % | 86.60 | 82,80 | 83.18 85.02
Crude fibers % — | 38,37 | 3864 46.24
Moisture content * % 8727 | 4056 | 79.89 49,62
Moisture content xx % - 6.93 7.49 7.69

* . Moisture content of fresh husk tomato frults
xx : Moistura content in the sun-dried husk tomato by-products.
Results ara mean values of three daterminations.

From the data in Table {5), it could be noticed that the juice extracted
from husk tomato fruits and peel contained highest amounts of potassium
being 2752.34 and 1038.71 mg/100 gm, respectively. While the husk and
seed contained 939.48 and 485.06 mg/100 gm, respectively. Sodium and
magnesium ranged between 33.46 to 168.0 and 92.57 to 137.08 mg/100 gm
in husk temato fruits either extracted juice and/or seed besides both husk and
peel contained mederate amounts of calcium. As for micro elements content,
manganese gave the lowest value, as it was 0.3 mg/100 gm. Concerning
iron, copper and zinc, it ranged between 5.59 to 43.88; 21.42 o 38.19 and
2.10 to 4.80 mg/100 gm respectively. The obtained data reveal that the husk
tomato and its fractions were rich in K, Na, Ca and Mg. Meanwhile. Fe
content was the highest in husk {43.88 mg/100 gm) followed by peel (9.45
mg/100 gm), seeds (7.49 mg/100 gm) and juice (5.59 mg/100 gm).
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Table {5) :Mineral content of husk tomato frults {on dry weight basis)
Elements *

(mgi100 gm) Juice \ Husk Peel Seed
2752.34 | 939.48 103971 | 485.05
Ca 54452 | 510.26 1195 | 4976
M 112.38 | 137.08 128.43 92.57
a 1680 | 163.34 15877 33.46
Fe 559 | 43.88 9.45 7.49
n i 0.94 139 | 480 240
u 23.04 3564 | 38.19 21.42
Mn N.D 83 | ND* 03 |

*: Average of duplicate analyses
“* N.D : Not Detectad.

Biological évaluation of husk tomato fruits :

The data given in Table {6) indicate non significant differences in
body weight gain as a result of feeding control diet, anemic and high fat diet
which amounted to 57.5, 60.0 and 62.5 gm, respectively. Feeding on anemic
diet blended with dehydrated husk tomato (2.0 gm or Recommended Daily
Allowances (RDA) showed non significant differences (41.67 or 45.0 gm} as
well as that of the control diet mixed with 2.0 gm husk tomato (60.0 gm).

Concerning high fat diet, the data reveal thatthe addition of husk
tomato either at 1.0 gm or 2.0 gm increased the body weight gain but in non-
significantly value, The increment in body weight gain due to high fat diet
may be due to the fat storage in the adipose tissues. Meanwnhile, the
decrement in body weight gain as a result of anemic diet may be due to the
iron deficiency. These resulls are in accordance with those oblained by
Hurrell et al, 1989 and Williams {1980} who reported that the bioavailability
and chernical reactivity of reduced iron depend on the particle size as the
smaller particles were better and had good bicavailabifity.

Table (7) shows the mean weight of rats organs {gm} as a result of
depletion and repletion of iron also due ta hypercholesterolemia. The organs
under study were liver, kidney, spleen, hearl and lung.  The liver weight
ranged from 558 to 6.83 gm which showed significant differences between
group of rats fed on high fat diet plus 2.0 gm of husk tomato fruits (TSA) only
and other treatments, while other treatments showed non-significant
differences (L.S.D 1.089). Conceming kidney, a significant difference was
found between group of rats fed on control diet, anemic treatments except
that of (group of rats fed on control diet ptus Recommended Daily Allowances
(R.D.A) from husk tomato fruits) (T3D). group of rals fed on high fat diet plus
2.0 gm husk tomato fruits) (TSA}, (group of rats fed an high fat diet plus 1.0
gm of husk tomato fruit) (T5B). On the other hand, anemic contral resulted in
non significant differences between the subgroups. Similar trend of the
hypochelesterolemnia ireatments was found as that of anemic ones except
that of TSD which resulted in low significant differences than that other
subgroups. Regarding spleen, anemit treatment showed the lowest
significant differences followed by T3D while other treatments resulted in non-
significant differences.
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Table (6} : Effect of feeding with husk tomato fruits on the body weight

of rats * -
Food Initial Final 8w Daily B.
Treatments Intake B.wW* B.W Gain Increase
T 11.66 T40.0° | 1975~ | 575 115"
2 12.91 155,07 21507 600" 1.207°
3A 16.25 19507 236.67° 4167° 0.833F
T3B 15.25 183337 | 228.33 ™ 450 0.o0 ™
T3C 15.66 188.33° 248337 60.0 1.20 7"
3D 11.66 140.0% 1193337 | 53337 1.067 "
4 8.92 107.5 170.0° 625" 1257
5A 10.83 130.0°%F | 22167 7 | 91.67 ™ 1.833 7
T5B 9.83 11833 | 198.33 | 800 ™ 160
ToC 9.42 113,337 190.0°° | 7667 | 158337
T5D 8.50 10267° | 168337 | 9567 ™ 1913
L.5.D0.05. 30.726 31.801 32671 0.653

Tt : Group of rats fed on control diet.

T2 : Group of rats fed on anemic diet

T3A : Group of rats fed on anemic diet plus 2.0 gm of husk tomato frult

T38 : Group of rats fed on anemic diet plus R.D.A of Fe from husk tomato fruit
T3C : Group of rats fed on control diet plus 2.0 gm of husk lomato fruit

TID : Group of rats fed on contro) diet plus R.D.A of Fe from husk tomato fruit
T4 : Group of rats fed on high fat diet )

T5A : Group of rats fed on high fat diet plus 2.0 gm of husk tomato fruit

T5B : Group of rats fed on high fat diet plus R.D.A of Fe from husk tomato fruit
T5C : Group of rats fed on control diet plus 2.0 gm of husk tomato fruit

TS50 : Group of rats fed on control diet plus 1.0 gm of husk tomato fruit

* ¥alues not sharing the 3ame superscript are signiflcantly different

** Body weight

Tahble (7) : Means of organ weight of rats {in gram) by different feeding

treatments

Treatments. Liver Kidney | Spieen | Heart Lung |
T 6.39°° | 180° | 0.76° | 066> 1.26°
T2 6.10°° | 124° | 0.38° (064> | 106°
T3A B.54°° | 139> | 05™ |065%| 125°
T3B 5.58 > 141> [ 048 | 063 | 1.37°
T3C 653" | 147 | 062> 071 | 157°
T30 B.13°° | 148°® | 043% |064%°| 149° |
T4 568 ° 1.37° | 060% | 049° | 1.24°
T5A 683" | 1.56°> | 0.54°° |0.67°| 1.32°
T58 6.56 °° | 1562 | 062> | 060° | 1.30°
T5C 569 | 129° | 0517 | 059° | 1.39°
T50 654 | 0947 [ 050° | 061° | 1.19°
L.S.D0.05 1.089 0.289 0.148 | 0.087 | 0.484

Values not sharing the same superscript are significantly different

Concerning the heart weight (group of rats fed on hign fat diet), (T4),
{group of rats fed on high fat diet plus 1.0 gm of husk tomato fruit) (T5B), T5C
and T6D showed a lowest significant differences compared to the other
treatments while the later 3 treatmenls resulted in non-significant differences
between them. It could be noliced from the data, thatlungs showed an
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almost constant weight and in paralleled there were non-significant
differences due to the treatments.From the obtained data, it could be
concluded that iron depletion, repletion, hypercholesterolemia treatments with
husk tomato affected the organs weight. The data were in line with that
obtained by Rahman et al. 1995 and Roodenburg et a/. 1995 who stated that
weights of liver, spleen, heart, kidney and lungs were significantly high in
groups fed with iron, vitamin A than those lacking vitamin A or any source of
iron in their diets.

Table (8) show the effect of different diet treatments on the
hemogiobin content in the experimental rats. The data reveal thal the
different diet affected hemoglobin content at the adaptation period. There
were non-significant differences after 10 days of the treatment beginning
{adaptation period) except that cof treatments 5 (rats fed on control diet
contained 2.0 gm husk tomato fruits) and treatment 6 (rats fed on controi diet
contained RDA referred by body weight “husk tomato fruit”) of which a
sighificant decrease was found during the adaptation period.

During repletion period, it could be observed that a significant
increase was found in hemoglobin content as a result of period of rats fed
control diet but not significant as a result of diet treaiment compared to the
adaptation ‘period. Meanwhile, treatment 2 (rats fed on anemic diet up to 55
days) resulted in a significant decrease due to treatment and period. On the
other hand, a significant increase was found due to the peried and treatments
of the group fed on treatment 3 (anemic diet contained 2.0 gram husk lomato
fruit), treatment 4 (anemic diet contained RDA referred by body weight husk
tomato fruits), treatment & (control diet contained 2.0 gram husk tomato fruit)
and treatment 8 (control diet contained RDA referred by body weight husk
tomato fruit). It could be concluded that husk tomato contained iron in a form
which to be available to consumption and metabolized in the body.

In this respect, it could be concluded that the highest availability of
the iron may be due to its organic formula and also husk tomato fruit
improved the recovery from anemia based on the hemoglobin concentration
in iron deficient rats. The obtained data are in the line with those of Ranhorta
et al 1973; Fairweather-Tait and Southan (1989) and Ostrzycka et al. (1988}
who found that the content of iron was higher in husk tomatoe fruit, and also
dietary iron induces Hb regeneration at a satisfactory rate and permits a
reasonably accurate assessment of relative iron availabilities.

From Table {8) the iron concentration in the rats liver ranged from
8.02 to 9.67 mg/100gm weight tissue for the repleted rats which is almost the
same as the control. Meanwhile, the depleted (fed anemic diet) rats showed
a liver contain about one tenth as that of control and repleted rats. These
figures ensure our predication concerning the availability of iron in organic
form. The data agree with those obtained by Fashakin and Oladimeji (1986)
and Van Houwelingen &! al. (1993) who reported that iron concentration in
different lissues of rats increased as a result of feeding with dietary vitamin A
or vitamin C and iron. In this respect, Jankiewicz {1989) found that vitamin C
content ranged from 7 to 20 mg/100 gm (fresh weight) in husk tomalo and he
also added that ne harmful components were found.
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Table (8) : Effect of feeding husk tomato fruit on haemoglobin content in

rats
Hae;‘:rgog:?m Haemoglebin during repletion period
SD
Treatments After : IBSI;S
Zero (Depietion| 20 days |30 days| 40 days | 55 days )
Period

1215 73 12.35 °* | 12.45 % [12.7 ™| 12.65° | 12.85™“ | 0.173

1657 114> [ 1135 [10.8% [ 108%™ | 10.7™ | 0.356
987 ° | 10.87 = | 1257 [12.77 = 12.83™ [ 13137 | 0157
10.3 ¢ [ 10.93 %9 | 12.7% (1297 12.93™ [12.87 ™| 0.182 |
12.07 ©| 10.87 > [ 1323 ™ [13.3% [ 1363 | 13.77 0.248

1163 11.17 % [ 1217 ™ [12.27 %[ 1223* [ 1233™ | 0.218

L.S.D0.05 0.129 0.209 0.233 | 0.266 0.238 0.224

Capital letters for periods {days)

Small letters for treatmenls {1-8)

Mgans with the same letier are not significantly different

1 Rats fed on control dlet up to 55 days

2 Rats fed on anemic diet up to 55 days

3 Rats fed on anemic diet contalned 2 gm husk tomato fruits

4 Rats fed on ansmic diet contained R.D.A of Fe (referred to body wt.) from husk tomato

fruit.

5 Rats fed on control diet contained 2 gm husk tomato fruits

6 Rats fed on control diat contained R.D.A of Fe (referrad to body wt.} from husk tomato

fruit.

LIRS

Table {9); Iron concentration {mg/100g wet tissue) in liver of rats fed with
. husk tomato fruit compared to the control samples

Iron
Samples No. concentration
{(mg/100g)
Rats fed on control diet 8.97
Rats fed on anemic diet 1.581
Rats fed on anemic diet contained 2.0 g husk tomato 9.03
Rats fed on anemic diet contained R.D.A from husk tomato 9.34
Rats fed on control diet contained 2.0 g husk tomato 9.67
Rats fed on conirot diet ecniained R,D.A from husk tomato 802 |

Data from Table (10) show the concentration of iron from husk
tomato fruit added o the diet according to the {Recommended Daily
Allowances) (RDA) which increased in propeortionally state with the increasing
of body weight (daily), The datareyeal also that the different diet affected
ROA of iron from husk tomato fruits content at the repletion period up to 8
weeks.,

Table (11) show the effect of feeding husk tomato on serum
cholesterol of the experimental animals. After adaptation pericd (fed on high
fat diet for 10 days to obtain hypercholestrolemic rats), cholesterol content
ingreased significantly due to adaptation periods of feeding treatments.
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Table (10): Recommended Dally Allowances of Iron from dehydrated
husk tomato_fruit

Diet Recommended [iron from dried
Treat t Rats weight intake Daily Allowances| husk tomato

reatments (Daily) Daily) | (RD-A) (referred | intake

(Daily) | by body weight)| _ (Daily)
230 18.09 0.518 1.07
T3A 225 18.68 0.506 1.04
185 15.35 0.416 0.86
220 18.26 0.485 1.02
3B 215 17.85 0.484 0.99
. 180 15.77 0.428 0.88
220 18.26 0.495 1.02
T3¢ 220 18.26 0.495 1.02
210 17.43 0.473 0.97
. 225 18.68 0.508 1.04
T30 220 18.26 0.495 1.02
210 17.43 0.473 0.97

T3A . Group of rats fed on anemic diet plus 2.0 gm husk tomato frult
T3B : Group of rats fed on anemic diet plus R.D.A of Fe from husk tomato fruit
T3C : Group of rats fed on control dlet plus 2.0 gm husk tomato fruit
T3D : Group of rate fed on control diet plus R.D.A of Fe from husk tomato frult

Feeding control diet increased and decreased significantly
cholesterol content after 8 weeks compared with the zero time and adaptation
period, respectively. Meanwhile cholesterol increased significantly as a result
of feeding high fat diet which amounted in 116,08 mg/dl which about 1.5 fold
as that of zero time. Feeding high fat diel containing 2.0 gm husk tomato
(group 3) resulted In similar amount as that of zero time (61.3 vis §1.0 mg/d|)
meanwhile the same diet containing 1.0 gram husk tomato (group 4) showed
a significant increase in cholesterol content which amounted in §7.03 due to
feeding period but non-significant due to husk tomate blends. When control
diet blended with husk tomato either at 2 or 1 gm% (treatments 5 and &), the
data reveal a significant increase in cholesterel content of both treatments
due to period or treatment, respectively at the end of the studied period.

From the above mentioned data, it could be concluded that addition
of 2.0 gm of husk tomato/100 gm diet decreased significantly total serum
cholesterol of hypercholestrolemic patients. This reduction could be attributed
to the presence of dietary fiber in the fruits (5.0%) and to the average of
energy content (31 Keal/100 gm), (Bock ef al, 1835).

Generally, husk tomato is considered as a rich source of some
nutrients and could be used as a blend with some other fruits such as mango,
carrots, orange, ........ efc..
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Table {11): Effect of feeding husk tomato fruit on serum cholesterol

level in rats
Cholesterol Cholesterol content during
mg/ dl repletion period L sp
fter .S,
Treatments) Dopletion| 25 35 | 45 | 55 0.05
€10 | Period | days | days | days | days
(15 days)

61.0™ | 825" [82.0™ [79.05™[752°|7545%°] 2138 |
76.5°° [97.95 | 111.4 % [114.5 @ [115.1 =[115.05 ™| 1.139
61.0°% 12387 |7267%| 720" [815Y [ 813" [ 0.813
65.335° | 1316 | 76.43 ™| 75.47 - | 67.1°° [67.03 %] 0.777
81.07° 1137.17 **[108.83™°[100.83 *"|¢5.8 7" | 86.63 ™| 1.188
91,0 |104.47 ™ 71279 | 682" [65.27%° 636" | ©.859

LS D005 | 1.742 | 06356 | 1.068 | 1.356 | 0.658 | 0.571

Capital letters for periods (days)
Small letters for treatments (1-6)
* Means with the same letter are not significantly different

}

TR LN —

, : Group of rats fed on control diet up to 8 weeks
’_ : Group of rats fed an high fat diet up to 8 weaks %
[ : Group of rats fed on high fat diet contained 2.0 gm husk tomato fruit i
: Group of rats fed on high fat diet contained 1.0 gm husk tomato fruit
: Group of rats fed an control diet contalned 2.0 gm husk tomato fruit
r : Group of rats fed on control diet contained 1.0 gm husk tomate fruit
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